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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a sufficient 
braking characteristic, even if a road surface nchanges 
at the time of a peak □ followup control. 
SOLUTION: In an ABS device having a braking torque 
gradient estimating part 28 estimating braking torque 
gradient, a PI control device 14 calculating command 
deceleration so that a deviation □□ of the estimated 
braking torque gradient and a command may be matched 
with zero and a PI control device 18 calculating a brake 
pressure command signal for matching a deviation Dy of 
detected wheel deceleration and the command 
deceleration with zero, a nchange discriminating part 30 
for discriminating time when a state that ddis a fixed 
value or more is continued for prescribed time as a time 
transferring from a low □ road to a high □ road and a 
road surface □ adapting part 32 raising in a lump or step 
the command deceleration calculated by the PI control 
device 4 when the transfer time from the low □ road to 
the high □ road is discriminated are provided. By raising 

the command deceleration at the transfer time from the low □ road to the high □ road, braking 
force is raised, and thereby a control can be quickly returned to a peak □ followup control and a 
braking characteristic is improved. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A presumed means to presume the physical quantity showing the ease of sliding of a 
road surface and a tire, and the physical quantity presumed by said presumed means, So that an 
operation means to calculate the desired value of said physical quantity for the road surface mu 
which is coefficient of friction between a tire and a road surface to become near the peak, and 
the deflection of **, and the predetermined physical quantity relevant to braking may serve as 
desired value of this physical quantity When judged with the road surface mu having changed 
with the ABS control means which controls the brake force which acts on a wheel, a mu change 
judging means to judge change of a road surface mu based on said deflection, and 
aforementioned mu change judging means. Road surface adaptation equipment for ABS including 
a road surface mu adaptation means to correct the desired value of said predetermined physical 
quantity so that the brake force which was adapted for the road surface mu which changed may 
act on a wheel. 

[Claim 2] Said road surface mu adaptation means is road surface adaptation equipment for ABS 
according to claim 1 which corrects the desired value of said predetermined physical quantity 
relevant to braking so that a larger brake force than the usual brake force based on said 
deflection may act on a wheel, when judged with the road surface having changed with 
aforementioned mu change judging means from the low road surface mu to the high road surface 
mu. 

[Claim 3] A wheel decelerating detection means to detect wheel deceleration as predetermined 
physical quantity about braking is included further. Said ABS control means A target wheel 
decelerating operation means to calculate target wheel deceleration based on said deflection, A 
brake-force operation means to calculate a brake-force control signal based on the deflection of 
the target wheel deceleration calculated with said target wheel decelerating operation means, 
and the wheel deceleration detected by said wheel decelerating detection means, Road surface 
adaptation equipment for ABS according to claim 1 or 2 characterized by ****(ing). 
[Claim 4] Said road surface mu adaptation means is road surface adaptation equipment for ABS 
according to claim 3 characterized by raising said target deceleration when judged with the road 
surface having changed with aforementioned mu change judging means from the low road surface 
mu to the high road surface mu. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the desired-value deflection of the physical quantity which this invention 
requires for the road surface adaptation equipment for ABS which performs anti-lock brake 
control (ABS) which was adapted for the road surface mu property, and expresses the ease of 
sliding of a wheel in more detail — being based — a way mu — changing (for example, the 
change from a low mu way on a quantity mu way) — it is related by judging and adjusting 
damping force in feedforward with the road surface adaptation equipment for ABS which made it 
possible acquire sufficient damping characteristic. 
[0002] 

[Description of the Prior Art] In recent years, from the insurance-oriented rise to an automobile, 
researches and developments of a prevention insurance technique are furthered, and many 
passenger cars are already equipped with the anti-lock brake control unit (ABS equipment) 
which is the typical safety device. ABS equipment prevents a tire lock by calculating the friction 
condition between a tire and a road surface based on the amounts of wheel behavior, such as 
whenever [ wheel speed / which was detected ], and wheel deceleration, and reducing brake 
pressure, when it judges with there being a possibility that coefficient of friction mu may exceed 
peak value (peak mu). 

[0003] Especially, maximum damping force maintenance mold ABS equipment is performing most 
effective brake braking by the maximum frictional force by controlling brake pressure to maintain 
the friction condition in front of Peak mu. That is, by calculating the road surface mu inclination 
which is inclination over the slip velocity of coefficient of friction mu, and feeding back the 
desired value deflection of mu inclination based on the amount of wheel behavior etc., so that 
this road surface mu inclination may become a small value with forward [ corresponding to the 
condition in front of Peak mu ], the maximum damping force near peak mu is acquired, and the 
brake stopping distance is shortened with tire lock prevention. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional 
ABS equipment, since the desired value deflection of road surface mu inclination was only fed 
back, when the mu property of the road surface under transit changed, there was a trouble that 
adaptation of the control system to the road surface mu property of having changed was slow. 
When it changes to a quantity mu way from a low mu way especially, as shown in drawing 5 (a), 
road surface mu inclination increases rapidly and becomes larger than desired value. For this 
reason, by the increment command in feedback of brake pressure only based on desired value 
deflection, although brake pressure needed to be made to increase to near peak mu for the 
maximum damping force maintenance, as shown in drawing 5 (b), loose brake pressure did not 
increase and sufficient damping characteristic was not acquired. 

[0005] This invention aims at offering the road surface adaptation equipment for ABS which can 
realize sufficient damping characteristic by performing quickly control which was adapted for the 
road surface which changed, when it is made in view of the above-mentioned fact and a road 
surface mu property changes between the anti-lock brake actuation for the maximum damping 
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force maintenance. 




[0006] 

[Means for Solving the Problem] In order to realize the above-mentioned purpose, invention of 
claim 1 A presumed means to presume the physical quantity showing the ease of sliding of a 
road surface and a tire, and the physical quantity presumed by said presumed means, So that an 
operation means to calculate the desired value of said physical quantity for the road surface mu 
which is coefficient of friction between a tire and a road surface to become near the peak, and 
the deflection of **, and the predetermined physical quantity relevant to braking may serve as 
desired value of this physical quantity When judged with the road surface mu having changed 
with the ABS control means which controls the brake force which acts on a wheel, a mu change 
judging means to judge change of a road surface mu based on said deflection, and 
aforementioned mu change judging means, It constitutes including a road surface mu adaptation 
means to correct the desired value of said predetermined physical quantity so that the brake 
force which was adapted for the road surface mu which changed may act on a wheel. 
[0007] Here, there are damping torque inclination (refer to drawing 8 ), damping force inclination, 
etc. which are the damping torque to for example, road surface mu inclination, minute gain, and a 
wheel or inclination over the slip velocity of damping force in the physical quantity showing the 
ease of sliding of a road surface and a tire. That is, if such physical quantity is large, allowances 
will be in the tire generating force and it will be hard to slide. On the other hand, if such physical 
quantity is small, there will be no allowances in the tire generating force, and it will be easy to 
slide. Therefore, such physical quantity expresses the ease of sliding of a wheel. 
[0008] the time of coefficient of friction mu setting to F damping force which acts on a wheel as 
reaction force from a road surface here, and setting W and a tire effective radius to R for wheel 
load — F=muW or — FR = Since there is relation of muWR, when WR is assumed to be an 
abbreviation constant, it is clear that it is physical quantity with damping force inclination or 
damping torque inclination equivalent to the inclination over the slip velocity of coefficient of 
friction mu. This physical quantity, for example, damping torque inclination, serves as a negative 
value in the field of the larger slip velocity in the field of slip velocity smaller than the slip 
velocity used as Peak mu than a positive value and the slip velocity which serves as zero and 
Peak mu by the slip velocity used as Peak mu, as shown in drawing 8 , and it is reflecting the 
friction condition between a tire and a road surface. 

[0009] In invention of claim 1, a presumed means presumes the physical quantity showing the 
ease of sliding of a road surface and a tire. And a deflection operation means calculates the 
desired value of the presumed physical quantity and this physical quantity for the road surface 
mu which is coefficient of friction between a tire and a road surface to become near the peak, 
and the deflection of **, and an ABS control means controls the brake force which acts on a 
wheel so that the predetermined physical quantity relevant to braking may serve as desired 
value of this physical quantity. For example, if the forward small value is set up as this desired 
value, a brake force will be controlled so that physical quantity serves as a forward small value. 
That is, the condition in front of the peak mu corresponding to a forward value with small 
physical quantity is held. 

[0010] While such feedback control is performed, mu change judging means judges change of a 
road surface mu based on the calculated deflection. When the physical quantity which 
considered as the judgment approach of change of this road surface mu, for example, was 
presumed changes beyond a predetermined value, the time of the condition that said deflection 
became large beyond the predetermined value continuing beyond predetermined time is judged 
as the road surface mu having changed. For example, since deflection with the desired value of 
physical quantity (for example, road surface mu inclination) and this physical quantity becomes 
large rapidly when shifting to a quantity mu way from a low mu way as shown in drawing 6 (a), 
when the augend or deflection of road surface mu inclination becomes beyond a predetermined 
value, it can judge with having shifted to the quantity mu way from the low mu way. 
[001 1] And when judged with the road surface mu having changed with mu change detection 
means, a road surface mu adaptation means corrects the desired value of the above-mentioned 
predetermined physical quantity so that the brake force which was adapted for the road surface 
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mu which changed may alKn a wheel. When a road surface mu acW|Kation means is judged as 
the road surface having changed with mu change judging means from the low road surface mu to 
the high road surface mu like invention of claim 2 as an example, the desired value of the above- 
mentioned physical quantity about braking is corrected so that a larger brake force than the 
usual brake force based on said deflection may act on a wheel. For example, as shown in drawing 
6 (b), the rise correction of the wheel-cylinder ** is gradually made in lamp. Moreover, the rise 
correction of the wheel-cylinder ** may be made in step by the variation according to said 
deflection. 

[0012] Thus, in this invention, when it shifts to a quantity mu way from a low mu way, by 
impressing a bigger brake force than the brake force in the low mu way based on deflection, the 
big damping force which was adapted for the quantity mu way where the maximum frictional 
force became larger occurs promptly, and can acquire sufficient damping characteristic. On the 
other hand, when judged with having changed on the low mu way from the quantity mu way, it 
becomes controllable [ which it was adapted for all the road surfaces mu ] by carrying out 
feedforward control of the ABS control means so that it may return to the usual brake force 
based on deflection. 

[0013] Various embodiments can be considered in the ABS control system to which the road 
surface mu adaptive feedforward control based on this invention is applied. As an example of the 
desirable control system which can be adapted, a hierarchy control system is mentioned by the 
amount servoes of wheel behavior, such as a decelerating servo. In the hierarchy control system 
of this decelerating servo, for example, like invention of claim 3 It constitutes in invention 
according to claim 1 or 2, including further a wheel decelerating detection means to detect wheel 
deceleration as predetermined physical quantity relevant to braking. Said ABS control means A 
target wheel decelerating operation means to calculate target wheel deceleration based on said 
deflection, It constitutes so that it may have a brake-force operation means to calculate a 
brake-force control signal, based on the deflection of the target wheel deceleration calculated 
with said target wheel decelerating operation means, and the wheel deceleration detected by 
said wheel decelerating detection means. 

[0014] In invention of claim 3, a target wheel decelerating operation means calculates target 
wheel deceleration based on the above-mentioned deflection. For example, target wheel 
deceleration is calculated by PI control etc. from this deflection so that this deflection may be in 
agreement with zero. Next, a brake-force control signal for a brake-force operation means to 
control a brake force based on the deflection of the calculated target wheel deceleration and the 
detected actual wheel deceleration is calculated. For example, a brake-force control signal is 
calculated by PI control etc. from this deflection so that decelerating deflection may be in 
agreement with zero. ; 
[0015] And when judged with the road surface mu having changed with mu change detection 
means, a road surface mu adaptation means carries out feedforward control of the ABS control 
means so that the brake force which was adapted for the road surface mu which changed may 
act on a wheel. When a road surface mu adaptation means is specifically judged as the road 
surface having changed with mu change judging means from the low road surface mu to the high 
road surface mu like invention of claim 4, the target deceleration calculated with the target 
decelerating operation means is raised lamp-wise or in step. By this, wheel deceleration 
increases and the big damping force which was adapted for the quantity mu way can be acquired 
promptly. When calculating target deceleration by PI control, target deceleration may be raised 
by making the proportional gain and integral gain of a target decelerating operation means 
increase. 

[0016] In addition, this invention can be adapted for other ABS control systems other than a 
hierarchical decelerating servo. For example, it is applicable also to the ABS equipment which 
calculates a brake-force control signal directly from this deflection with PI control etc. so that 
the deflection of road surface mu inclination and target mu inclination may be in agreement with 
zero. 



[Embodiment of the Invention] Hereafter, the gestalt of operation of the road surface adaptation 



[0017] 
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equipment for ABS of th^Wivention is explained to a detail based^^a drawing. 
(Gestalt of the 1st operation) The gestalt of the 1st operation is adapted for a hierarchical wheel 
decelerating servo control system in the road surface adaptation equipment for ABS of this 
invention, and the configuration block of this equipment is shown in drawing 1 . As shown in this 
drawing, the road surface adaptation equipment 10 for ABS Whenever [ wheel speed / which 
detects Signal omega to every predetermined sampling-time tau whenever / wheel speed / of a 
wheel 22 ] A detecting element 24, The inclination presumption section 28 as a presumed means 
of this invention which presumes Inclination alpha based on Signal omega whenever [ wheel 
speed / which was detected at least ], The presumed inclination alpha and goal gradient alpha 0 
beforehand set as the predetermined value The deflection computing element 12 which 
calculates deflection deltaalpha= (alphaO-alpha), Proportional gain GP And integral gain GI Target 
deceleration yO for being based and making deflection deltaalpha in agreement with zero It has 
the PI control machine 14 to calculate. These constitute the control system of the high order of 
a hierarchy control system, and, in the case of peak mu follow-up control, are goal gradients 
alpha 0. It is set as the forward small value corresponding to the condition in front of the peak 
mu of drawing 8 . In addition, with this operation gestalt, the inclination presumption section 28 is 
constituted as a means to presume the above-mentioned damping torque inclination, and is later 
mentioned about the detailed presumed principle. 

[0018] Moreover, the wheel decelerating detecting element 26 to which the road surface 
adaptation equipment 10 for ABS detects the wheel deceleration of a wheel 22, Target 
deceleration yO calculated with the PI control vessel 14 The deflection computing element 16 
which calculates deflection deltay= (y0~y) with the wheel deceleration y detected by the wheel 
decelerating detecting element 26, Proportional gain GP And integral gain GI It has the PI control 
machine 18 which calculates the brake pressure command signal for being based and making 
deflection deltay in agreement with zero, and the control bulb 20 which controls wheel-cylinder 
** of a wheel 22 based on the calculated brake pressure command signal. These constitute the 
control system of the low order of a hierarchy control system. 

[0019] Furthermore, the road surface adaptation equipment 10 for ABS is the target 
deceleration yO for wheel-cylinder suitable for the present road surface mu to act on a wheel 
22, when judged with the road surface mu having changed with mu change detecting element 30 
which judges change of a road surface mu based on deflection deltaalpha, and the mu change 
judging sections 30. It has the road surface mu adaptation section 32 which controls the PI 
control machine 14 to calculate. These are means to realize road surface mu adaptation 
concerning this invention. Moreover, the controller which performs higher order control of the 
robust control machine which may constitute with a PID-control vessel including derivative 
control etc., and performs the so-called Hinfinity control, 2 degree-of-freedom control, etc. may 
constitute the PI control machines 14 and 18. Moreover, the wheel decelerating detector 26 can 
also consist of decelerating sensors which may consist of filters which calculate omega empty 
vehicle ring deceleration y whenever [ wheel speed ], or carry out direct detection of the wheel 
deceleration. 

[0020] Moreover, the control bulb 20 has the boost bulb and reducing valve which are not 
illustrated, a boost bulb is connected with the master cylinder which boosts according to the 
treading strength of a brake pedal and which is not illustrated, and the reducing valve is 
connected with the reservoir which is not illustrated as a source of low voltage. Furthermore, the 
wheel cylinder which is not illustrated is connected to the control bulb 20, and a control bulb 
controls wheel-cylinder ** which acts on a wheel 22 according to a brake pressure command 
signal by adjusting the closing motion time amount of a boost bulb and a reducing valve. 
[0021] In addition, in drawing 1 , although each configuration section is shown about one wheel 
22, in the case of the car (for example, four-flower automobile) with two or more wheels, each 
configuration section shown in drawing 1 about each wheel in fact is prepared. 
[0022] Next, an operation of the gestalt of this operation is explained. 

[0023] If the predetermined conditions for starting ABS control are satisfied, the inclination 
presumption section 28 will operate the damping torque inclination alpha sequentially based on 
the time series data {omega 1, omega2, omega3, ...} of omega whenever [ wheel speed / of 
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with the wheel speed detection vess 




/ sampling-time tau ]. 



Next, the deflection computing element 12 is a goal gradient alpha 0. Deflection deltaalpha with 
the calculated damping torque inclination alpha is calculated, the PI control machine 14 is based 
on deflection deltaalpha, and it is the target deceleration yO. It calculates. For example, when 
deltaalpha (=alphaO-alpha) is negative and alpha is a forward big value, since whenever 
[ allowances / of damping force ] is large, it is the target deceleration yO. It calculates so that it 
may become a big value, and conversely, when deltaalpha is forward, it calculates so that target 
deceleration may serve as a small value. 

[0024] Next, target deceleration yO which the deflection computing element 16 calculated 
Deflection deltay with the wheel deceleration y detected by the wheel decelerating detector 26 
is calculated, and the PI control machine 18 calculates the brake pressure command signal for 
making deltay in agreement with zero. The control bulb 20 controls wheel-cylinder ** which acts 
on a wheel 22 according to a brake pressure command signal. 

[0025] thus — while running the road surface which has the friction property of about 1 law — 
the braking-torque inclination alpha — target mu inclination alpha 0 Feedback control of the 
wheel-cylinder ** is carried out so that it may be in agreement, and the anti-lock brake 
actuation for following to Peak mu is attained. 

[0026] Between the above-mentioned peak mu follow-up control, based on deflection deltaalpha, 
the road surface under current transit changed from the low mu way to the quantity mu way, or 
mu change judging section 30 has always judged no, and when it judges with having changed from 
the low mu way to the quantity mu way, it outputs the command signal of road surface mu 
adaptation to the road surface mu adaptation section 32. Here, an example of the road surface 
mu change judging approach by mu change judging section 30 is explained using the flow chart of 
drawing 2 . 

[0027] As shown in the flow chart of drawing 2 , counted value t of a timer is first initialized to 0 
(step 200). Next, it judges whether deflection deltaalpha exceeded predetermined threshold A 
(step 202). When it judges with deflection deltaalpha not being over threshold A (step 202 
negation judging), return and the same judgment are repeated to step 200. On the other hand, 
when it judges with deflection deltaalpha having exceeded threshold A (step 202 affirmation 
judging), only 1 increments timer counted value t (step 204). And it judges whether counted 
value t exceeded predetermined threshold B (step 206). When it judges with t not being over B 
(step 206 negation judging), it returns to step 202 and the above-mentioned judgment is 
repeated again. 

[0028] When it judges with t having exceeded B by the result by which the condition that 
deflection deltaalpha exceeded A continued and renewal of sequential of the counted value t was 
carried out (step 206 affirmation judging), it is judged that the road surface shifted to the 
quantity mu way from the low mu way (step 208). And the command signal to the road surface 
mu adaptation section 32 is turned ON (step 210). That is, with this operation gestalt, when the 
condition that deflection deltaalpha exceeded the predetermined value A carries out 
predetermined time continuation, it judges with having shifted to the quantity mu way from the 
low mu way (refer to drawing 6 (a)). 

[0029] Then, while adaptive control by the road surface mu adaptation section 32 is performed, 
mu change judging section 30 judges whether deflection deltaalpha is still over the above- 
mentioned threshold A (step 212). When it judges with deflection deltaalpha being over A (step 
212 affirmation judging), the condition of the command signal ON to return and the road surface 
mu adaptation section 32 is continued to step 210. 

[0030] On the other hand, when it judges with deflection deltaalpha having stopped exceeding A 
as a result of adaptive control (step 212 negation judging), the command signal to the road 
surface mu adaptation section 32 is turned OFF (step 214). Thereby, the feedforward control by 
the road surface mu adaptation section 32 is completed, and it returns to the usual feedback 
control (refer to drawing 6 (a) and (b)). And it returns to step 200 and the above processing is 
performed again. 

[0031] in the road surface mu adaptation section 32, it is shown in drawing 3 (a) until it is turned 
off from from, when the command signal from mu change judging section 30 is turned on — as - 
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- target deceleration yO^^ PI control machine 14 is controlled ^^^crease by the rate of 
increase of about 1 law. Consequently, wheel-cylinder ** goes up in lamp (refer to drawing 6 (b)). 
In addition, you may make it this rate of increase change according to the magnitude of 
deflection deltaalpha. 

[0032] Moreover, as shown in drawing 3 (b), it is the target deceleration yO. You may make it go 
up in step. In this case, wheel-cylinder ** increases in step. In addition, you may make it 
deflection deltaalpha increase as the magnitude of this step variation becomes large. 
[0033] The control which raises target deceleration as shown in drawing 3 (a) and (b) becomes 
possible by the following approaches. That is, as shown in drawing 4 (a), it is the proportional gain 
Gp of the PI control machine 14. Target deceleration yO by which an operation output is carried 
out by enlarging It can be made to go up rapidly according to deltaalpha (it corresponds to 
drawing 3 (a)). Moreover, integral gain GI of the PI control machine 14 Target deceleration yO by 
which an operation output is carried out by enlarging It can be made to go up in lamp with the 
inclination according to deltaalpha (it corresponds to drawing 3 (b)). 

[0034] Of course, the approach of rise control of target deceleration is not limited to the above- 
mentioned example. For example, incremental-quantity deltay of target deceleration according to 
deltaalpha can be calculated, and target deceleration can also be raised by adding this deltay to 
the result of an operation of the PI control machine 14. Moreover, the PI control machine which 
performs control suitable for a low mu way, and the PI control machine which performs control 
suitable for a quantity mu way are prepared, and you may make it change and choose one of PI 
control machines according to the judgment result by mu change judging section 30. 
[0035] thus, with the road surface adaptation equipment 10 for ABS of this operation gestalt As 
shown in drawing 6 (a), when it judges with having shifted from the low mu way during anti-lock 
brake actuation on the quantity mu way, Since it was made to perform control to which wheel- 
cylinder ** is made to increase by performing control to which target deceleration is made to 
increase lamp-wise or in step as shown in drawing 6 (b), it can shift to the peak mu follow-up 
control which was adapted for the quantity mu way quickly. Sufficient damping characteristic can 
be secured by this and a brake stopping distance and braking time can be shortened. 
[0036] Here, the presumed principle of the damping torqueinclination by the inclination 
presumption section 28 is explained. 

(Presumed principle of damping torque inclination) Wheel movement and car-body movement of 
each wheel are described by the equation of motion of a degree type. 
[0037] 
[Equation 1] 

J<0i =R * p i ' (v/R e -6>, ) -T b , (1) 



Mv = -E Fj ' (v/R c -a>, ) 



(2) 



However, the damping force which generated Fi' in the i~th flower, the braking torque with which 
Tbi was added to the i— th flower corresponding to treading strength, and M are car mass and Rc. 
Wheel inertia and v of the effective radius of a wheel and J are whenever [ car-body-speed ]. In 
addition, the differential concerning [ - ] time amount is shown. (1) A formula and (2) In the 
formula, Fi' is shown as a function of slip velocity (v/Rc-omegai). 

[0038] Here, it is angular-velocity [ of an equivalent car body ] omega v about whenever [ car- 
body-speed ]. While expressing, damping torque RcFi' is described as a primary function (an 
inclination ki and y-intercept Ti) of slip velocity. 
[0039] 

v = Rc omegav (3) Rc FiXomegav-omegai) =ki x(omegav-omegai)+Ti (4) — further — (3) (the 
sample time of day when k makes sampling time tau a unit, and k= — 1 and 2 — ) (4) a formula - 
- (1) (2) a formula — substituting — whenever [ wheel speed ] — omegai whenever [ and / car- 
body-speed ] — omegav Time-series-data omegai discretized to every sampling time tau [k] 

omegav [k] A degree type will be obtained if expressed as 

[0040] 
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[Equation 2] 

co i [k] -tai [k-1] 
J 

T 

= k ; ( o>v [k-1] -o>, [k-l])+T, -T_, (5) 



to . [k] — co v [k-1] 
R c 2 M 



= -E kj • co, [k-1] +2 (k, co j [k-1] ) -ST, (6) 

j-l J-l J -1 

Here, it is (5). (6) A formula is allied and it is equivalence angular-velocity [ of a car body ] 
omega v. It is [0041] when it eliminates. 
[Equation 3] 

co i [k] - (2 — k , Ski ) co , [k-1] 

J R c 2 M 

+ ( 1 Ski ) (1 — k i ) co i [k-2] 

R c 1 M j " 1 J 

- k , 2 ( k j co . [k-2] ) 

J R o ' M J " ' 

= -ki STj + Ski (T i — Thi) 

J R c 2 M J "' J Rc 1 M J_l 

[0042] By the way, slip velocity 3 rad/s It is [0043] when generating of the maximum damping 
torque of Rc Mg/4 (g is gravitational acceleration) is assumed under the conditions to say. 
[Equation 4] 

R c Mg/4 
max ( k i ) = — ~ 
3 

******. Here, it is tau= 0.005 (sec) and Rc =0.3 as a concrete constant, (m) When M= 1000 (kg) 
is taken into consideration, it is max (ki) =245. It becomes. Therefore, [0044] 
[Equation 5] 

max ( - ■- Tk, > -0.054 <<1 

R „ 1 M 

A next door and (7) A formula can be approximated like a degree type. 

[0045] 

[Equation 6] 
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k , { <o j [k- 

J 



<-TT - a> i [k-2] } + i j 



CD 



[k] +2o), [k-1] -co, [k-2] (8) 



f,=k, - £Ti Ik ; (T, -T fcl ) 

J Rc ' M j -' J R c ! M J_l 

It comes out. 

[0046] Thus, by arranging, it is (8). A formula is the strange multiplier ki and fi. It is related, 
becomes possible to describe in a linear form, and is (8). Damping torque inclination [ as opposed 
to slip velocity by applying the on-line parameter-identification technique to a formula ] ki It can 
presume. 

[0047] namely, time-series-data omega[ of whenever / wheel speed / which was detected by 
repeating the following step 1 and step 2 ] i [k] from — the time series data of braking-torque 
inclination can be presumed. 
[0048] 
[Equation 7] 
: 



<t> : Ck] = 



t U, [k-1]- «, [k-2]} / J 

(9) 



'] 



yi [k] =-omegai [k] +2omegai [k-1]-omegai [k-2] It sets with (10). In addition, (9) Matrix phii of a 
formula [k] The 1st element is the physical quantity about change of whenever [ in 1 sampling 
time / wheel speed ], and (10) types are the physical quantity about the change in 1 sampling 
time of change of whenever [ wheel speed / of 1 sampling time ]. 
[0049] 
[Equation 8] 



C Ck] =8 , [k-l] + L, [k]( Yi [k] -« , [k] T • 9 , [k-1]) 

(11) 



L, [k] = 



Pi [k-1]* , [k] 



* + <t> i [k] T P, [k-1] 4, , [k] 



p. [k] ~L r P , a -n-li tk - lU ' Ck] «■ [ " T 

^ A + [k] T P ( [k— 13 * i [k] — 1 

From the recurrence formula to say to a presumed matrix [0050] 
[Equation 9] 

0 i 

It calculates and extracts as inclination of the damping torque which had the first element of this 
presumed matrix presumed. However, lambda is an oblivion multiplier (for example, lambda= 0.98) 
which shows the degree which removes the past data, and "T" shows the transpose of a matrix. 
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[0051] In addition, the le^Jart of (1 1) types is the physical quanti^^howing the hysteresis of 
the physical quantity about change of change of whenever [ hysteresis / of the physical quantity 
about change of whenever / wheel speed /, and wheel speed ]. 

[0052] Although the above is the gestalt of operation of this invention, this invention is not 
limited only to the above-mentioned example, and can be changed within limits which do not 
deviate from the summary of this invention arbitrarily suitably. For example, although judged with 
the shift to a quantity mu way from a low mu way in the above-mentioned example with the 
condition that deflection deltaalpha exceeded constant value carrying out predetermined time 
continuation, when the condition that increased by the augend to which Inclination alpha exceeds 
constant value, and Inclination alpha increased carries out predetermined time continuation, it 
can judge with having shifted to the quantity mu way from the low mu way. 

[0053] Moreover, in the above-mentioned example, although only the shift to a quantity mu way 
from a low mu way was targetted, a road surface can be classified still more finely (for example, 
a low mu way, an inside mu way, a quantity mu way), and feedforward control according to the 
change between these road surfaces can also be performed. 

[0054] Furthermore, although the example which is adapted for the hierarchy control system of a 
wheel decelerating servo in this invention was shown, based on deflection deltaalpha, it can be 
adapted also for the ABS equipment which calculates a brake pressure command signal in this 
invention directly. In this case, when the command signal of mu change judging section 30 is 
turned on, the road surface mu adaptation section 32 carries out feedforward control of the 
controller concerned directly so that the brake pressure command signal calculated with the 
controller of the ABS equipment concerned may go up. 

[0055] Furthermore, in the inclination presumption section, although damping torque inclination 
was presumed based on the time series data of whenever [ wheel speed ], this invention is not 
limited to the above-mentioned presumed approach. For example, based on the time series data 
of wheel deceleration, and the time series data of wheel-cylinder **, damping torque inclination 
can also be presumed using the online least square method. 

[0056] Although damping torque inclination is presumed, this invention is not limited to this, but 
is replaced with damping torque inclination, calculates the inclination (road surface mu 
inclination) of coefficient of friction between the road surfaces and wheels to minute gain, i.e., 
slip velocity, corresponding to damping torque inclination, and you may make it process it 
similarly with the gestalt of the operation explained above. Hereafter, it explains that minute gain 
and damping torque inclination are equivalent physical quantity. 

[0057] The car equipped with the car body of weight W is rate omega u. A wheel revolving shaft 
considers the oscillating phenomenon in the wheel when running, i.e., the oscillating phenomenon 
of the vibration system constituted by a car body, a wheel, and the road surface, with reference 
to the model shown in drawing 9 modeled equivalent. 

[0058] In the model of drawing 9 , a brake force acts on a road surface through the front face of 
the tread 1 15 of the tire which touches a road surface. However, this brake force acts on a car 
body as reaction (damping force) from a road surface in fact. For this reason, the equivalence 
model 1 17 of revolving-shaft conversion of a body weight becomes what was connected with a 
wheel 1 13 and the opposite side through the friction element 1 16 (road surface mu) between the 
tread of a tire, and a road surface. This is the same like chassis DYNAMO equipment with the 
ability of the weight of a car body to be simulated with the mass of the big inertia under a wheel, 
i.e., a wheel, and the opposite side. 

[0059] the inertia of the wheel 1 13 which contained the tire rim by drawing 9 — the spring 
constant of the spring element 1 14 between Jw, a rim, and a tread 115 — K and a wheel radius 
— the inertia of the equivalence model 1 17 of R, and mu and revolving-shaft conversion of the 
weight of a car body of the inertia of a tread 115 — JV ** — braking torque Tb' which will be 
produced by wheel-cylinder ** if it carries out to wheel speed omega w [up to — transfer 
characteristics — 0060] [ coefficient of friction of the friction element 1 16 between Jt, a tread 
1 15, and a road surface ] 
[Equation 10] 
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s{J w J t J u s 3 +aI w U t + / v )rV 2 , + (J w + / r )/ v JCr + flr(/ w + J, + 7 V )JT* 2 W} 



It becomes. In addition, s is the operator of a Laplace transform. Moreover, between slip velocity 
deltaomega and the coefficient of friction mu of a road surface, as are mentioned above, and 
shown in drawing 8 , it is known that the functional relation to which coefficient of friction mu 
takes a peak with a certain slip ratio will be materialized. If the change to slip velocity 
deltaomega of the coefficient of friction mu when carrying out minute vibration around a certain 
slip ratio is considered in the functional relation of drawing 8 here, it is the coefficient of friction 
mu of a road surface, mu = muO+alphaRdeltaomega (12) 

It can approximate. That is, since change of the slip velocity by minute vibration is small, it 
inclines and can approximate in the straight line of alphaR. 

[0061] If (12) types are substituted for damping torque Tb =rnuW produced with the coefficient 
of friction mu between a tire and a road surface here Tb = muW = mu 0 W+alphaRdeltaomegaW 
(13) 

It becomes. (13) It is [0062] when the first degree of the both sides of a formula is differentiated 
by deltaomega. 
[Equation 1 1] 
d T b 

-aRW (14) 

d A co 

It becomes. 

[0063] Here, when the tire grips on the road surface, I think that the tread 1 1 5 and the car-body 
equivalence model 117 are linked directly. In this case, the inertia of the sum of the car-body 
equivalence model 1 17 and a tread 115 and the inertia of a wheel 113 resonate. That is, it can be 
considered that this vibration system is the wheel resonance system which consisted of a wheel, 
a car body, and a road surface. It sets to the above-mentioned transfer characteristics, and 
resonance frequency omegainfinity of the wheel resonance system at this time is [0064]. 
[Equatio n 12] 

w°°=7( (J. + J, + J V ) K/J w (Jt + Jv) l/2jt (15) 
It becomes. 

[0065] Here, the friction condition that (15) types are materialized in drawing 8 corresponds to 
the field A1 before reaching Peak mu. 

[0066] On the contrary, when the coefficient of friction mu of a tire approaches Peak mu, the 
coefficient of friction mu on the front face of a tire stops being able to change easily to slip 
ratio. The component accompanying vibration of the inertia of a tread 1 15 stops namely, 
influencing the car-body equivalence model 1 17. That is, a tread 1 15 and the car-body 
equivalence model 1 17 will be separated equivalent, and a tread 1 15 and a wheel 1 13 will cause 
resonance. It can be considered that the wheel resonance system at this time consists of a 
wheel and a road surface. (15) Set at a ceremony and the resonance frequency omegainfinity* is 
the car-body equivalence inertia Jv. It becomes equal to 0 and the set thing. Namely, [0067] 
[Equation 13] 

*>°°' =v/ { ( J - + J t ) K/J w J i ) ) /'In (16) 

It becomes. This condition corresponds to the field A2 near peak mu in drawing 8 . In addition, 
when brake braking is carried out exceeding Peak mu, it shifts to field A3 in an instant, and a tire 
is locked. 

[0068] Car-body equivalence inertia Jv The wheel inertia Jw and tread inertia Jt It is assumed 
that it is large. In this case, resonance frequency omegainfinity' of the wheel resonance system 
in the case of (16) types will be shifted to a high-frequency side rather than omegainfinity of (15) 
types. 
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[0069] here — brake prefte Pb Receiving wheel speed omega oscillating component 

(omegaw / Pb) (|s=jomegainfinity) of resonance frequency omegainf.nity of a ratio t omegaw / Kb; 
— minute gain Gd ** — it carries out. In addition, below, minute excitation of resonance 
frequency omegainfinity shall be impressed to the surroundings of an average brake force with 

the ABS actuator. , ■*■■+« 

[0070] It is in the oscillating component and proportionality of resonance frequency omegainf.n.ty 
of (omegaw / Tb'). and the minute gain Gd since torque TV produced by wheel-cylinder ** is in 
brake pressure Pb and proportionality is the minute gain Gd. It is expressed by the degree type. 
[0071] 

[Equation 14] 

G d Tb \s-ju>- 



JJ V {J B J ( - J v J W )KJJ A J 3 J W K + aJ z B J w KR 2 W 



= jA + aB (,/{i___RJM__) 



(17) 



Ja = J . + J, + J „ N j B = J „ + J x 0 8) 



A. * 2 2 2 * * 2 2 2 

/^J vJ wK J a J vJ wK 

general — |A| = 0.012 < — < — |B| = 0.1 (20) 
It is [0072] from (14) since it becomes type, and (17) types. 
[Equation 15] 



(19) 



dTb G d (2 1) 



OC 



d A 



to 



Namely, damping torque Tb to slip velocity deltaomega Inclination is the minute gain Gd. 
It is proportional. 

[0073] Therefore, it replaces with each damping force inclination operation part, has the minute 
gain operation part 36 (refer to drawing 10 ), and is the minute gain Gd. Minute gain Gd searched 
for and searched for What is necessary is to be based and just to process like the above. 
[0074] Next, minute gain Gd by each minute gain operation part 36 The operation approach is 

explained. , , 

[0075] If minute excitation of the brake force is carried out here by resonance frequency 
omegainfinity ((15) types) of the vibration system which consists of a wheel a car body, and a 
road surface (here, suppose that minute excitation of the brake pressure Pb is carried out), it is 
omegaw whenever [ wheel speed ]. Minute vibration is carried out by resonance frequency 
omegainfinity around whenever [ average wheel speed ]. Here, it is the brake pressure Pb at this 
time When the minute amplitude of resonance frequency omegainfinity of whenever L Pv and 
wheel speed ] is set to omegawv for the minute amplitude of resonance frequency omegainfm.ty, 
it is the minute gain Gd. Gd =omegawv/Pv (22) 

It becomes. - 
[0076] This minute gain Gd Since it is also the oscillating component of resonance frequency 
omegainfinity which as (omegaw / Pb) mentioned above, when a friction condition reaches the 
field near peak mu, in order that resonance frequency may shift to omegainfinity , it decreases 
rapidly Namely, minute gain Gd It can be said that it is the physical quantity which specifies a 
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road surface mu properf^^ 

[0077] And the time of the minute gain operation part 36 carrying out minute excitation of the 
brake pressure by resonance frequency omegainfinity ((15) types) of vibration system, as shown 
in drawing 10 , It is Vw whenever [ wheel speed ]. The wheel speed minute amplitude detecting 
element 40 which detects the minute amplitude (wheel speed minute amplitude omegawv) of 
resonance frequency omegainfinity, minute amplitude Pv of the brake pressure of resonance 
frequency omegainfinity the brake pressure minute amplitude detecting element 42 to detect and 
detected wheel speed minute amplitude omegawv — brake pressure minute amplitude Pv doing a 
division — minute gain Gd the divider 44 to output — since — it is constituted. 
[0078] Here, the wheel speed minute amplitude detecting element 40 is realizable as operation 
part like drawing 1 1 which performs filtering which extracts the oscillating component of 
resonance frequency omegainfinity. For example, since resonance frequency omegainfinity of this 
vibration system is 40 [Hz] extent, in consideration of a controllability, one period is taken to 24 
[ms] and about 41.7 [Hz], and the band-pass filter 75 which makes this frequency center 
frequency is formed, this filter — whenever [ wheel speed ] — Signal omega i from — only the 
frequency component near about 41.7 [Hz] is extracted. Furthermore, this filter output is 
outputted with a full wave rectifier 76, and wheel speed minute amplitude omegawv is outputted 
full wave rectification and by carrying out direct-current smoothing and passing only a low-pass 
oscillating component with a low pass filter 77 from this direct-current smoothing signal. 
[0079] In addition, 24 [ms] of the integral multiple of a period, for example, one period, and the 
time series data of 48 [ms] of two periods are incorporated continuously, and the wheel speed 
minute amplitude detecting element 40 can be realized also by searching for correlation with the 
unit sine wave of 41.7 [Hz], and a unit cosine wave. 

[0080] Here, it is average brake pressure Pm. It is the brake pressure minute amplitude Pv of 
resonance frequency to the surroundings. A minute excitation means to impress is explained. 
First, the part (bulb control system) which changes an average brake pressure command and a 
minute excitation command into the braking torque to an actual wheel is equipped with a master 
cylinder 48, the control bulb 52, the wheel cylinder 56, the reservoir 58, and the oil pump 60 as 
shown in drawing 12 . 

[0081] The brake pedal 46 is connected to the boost bulb 50 of the control bulb 52 through the 
master cylinder 48 which boosts according to the treading strength of a brake pedal 46. 
Moreover, the control bulb 52 is connected to the reservoir 58 as a source of low voltage 
through the reducing valve 54. Furthermore, the wheel cylinder 56 for applying to a brake disc 
the brake pressure supplied by this control bulb is connected to the control bulb 52. This control 
bulb 52 controls closing motion of the boost bulb 50 and a reducing valve 54 based on the 
inputted bulb operating command. 

[0082] In addition, if this control bulb 52 is controlled to open only the boost bulb 50, the oil 
pressure (wheel-cylinder **) of a wheel cylinder 56 will rise to the oil pressure (master cylinder 
pressure) of the master cylinder 48 proportional to the pressure obtained when a driver breaks in 
a brake pedal 46. Conversely, if controlled to open only a reducing valve 54, wheel-cylinder ** 
will decrease to the pressure (reservoir **) of the reservoir 58 of an atmospheric pressure 
mostly. Moreover, if controlled to close both bulbs, wheel-cylinder ** will be held. 
[0083] The brake force (equivalent to wheel-cylinder **) applied to a brake disc by the wheel 
cylinder 56 is searched for from the ratio of the boost time amount to which the high oil 
pressure of a master cylinder 48 is supplied, the reduced pressure time amount to which the low 
oil pressure of a reservoir 58 is supplied, and the holding time by which supply oil pressure is 
held, and the master cylinder pressure and reservoir ** which were detected by the pressure 
sensor etc. 

[0084] therefore, the increase of control bulb 52 — reduced pressure — time amount — desired 
braking torque is realizable by controlling according to master cylinder pressure, and the 
increase and decrease of oppression of the control bulb 52 by which minute excitation of brake 
pressure realizes an average brake force — ** — it becomes possible by performing boost 
reduced pressure control to coincidence with the period corresponding to resonance frequency. 
[0085] as contents of concrete control, it is shown in drawing 13 — as — each mode of the 
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boost and reduced press^^^to every half periods T of the period ^^example, 24 [ms]) of 
minute excitation / 2 — changing — the increase of a bulb — reduced pressure — a command 
— outputting boost / reduced pressure command from the moment of a mode change by each 
time amount of the boost time amount ti and the reduced pressure time amount tr f the remaining 
time amount outputs a maintenance command. An average brake force is the boost time amount 
ti according to master cylinder pressure. Reduced pressure time amount tr While becoming 
settled by the ratio, minute vibration is impressed to the surroundings of an average brake force 
by the change in the half period T corresponding to resonance frequency / boost / reduced 
pressure mode in every two. 

[0086] In addition, brake pressure minute amplitude Pv Master cylinder pressure and boost time 
amount ti of the bulb shown in drawing 13 Die length and reduced pressure time amount tr Since 
it becomes settled in predetermined relation with die length The brake pressure minute 
amplitude detecting element 42 of drawing 7 is last master-cylinder-pressure PI presumed as 
mentioned above (PI -P4 (refer to drawing 1 )), and the boost time amount ti. And brake 
pressure minute-from reduced pressure time amount tr amplitude Pv It can constitute as a table 
to output. 
[0087] 

[Example] A result of operation when the road surface adaptation equipment for ABS concerning 
the above-mentioned operation gestalt of this invention runs an actual road surface is explained 
using drawing 7 . 

[0088] As the graph of the temporal response of whenever [ wheel speed / of the maximum 
above figure ], and whenever [ car-body-speed ] shows, the car it was running by about 48 rads 
of initial velocity and sec expresses with time-of-day Osec the result of operation under the 
conditions of starting brake braking, and drawing 7 makes the road surface adaptation equipment 
for ABS (right figure) apply to conventional ABS equipment (left figure) and conventional this 
invention in the temporal response of each amount of wheel behavior contrast, and is show 
respectively. That is, each temporal response of wheel deceleration, target deceleration, master 
** and wheel-cylinder **, and damping torque inclination and target mu inclination is shown 
sequentially from the maximum above figure or subsequent ones, respectively. Moreover, at 
drawing 7 , the road surface is changing from the low mu way to the quantity mu way after 
braking initiation, as the graph of the lowest Fig. about damping torque inclination shows, in the 
conventional technique, a road surface mu changes at about 2 seconds of time of day under 
braking, and it is changing in time-of-day about 1.5 seconds by this invention. 
[0089] As shown in this drawing, the detection value of the wheel deceleration which follows the 
target deceleration after a road surface mu changes, and this is increasing more rapidly in this 
invention as compared with the conventional technique. Corresponding to this result of 
operation, wheel-cylinder ** after a road surface mu changes is increasing rapidly by this 
invention to not increasing gently with the conventional technique. 

[0090] And although this invention and the conventional technique increase rather than desired 
value while the damping torque inclination after a road surface mu changes is for a while, it turns 
out that this deflection deltaalpha has become for about 1 second by this invention to the 
conventional technique continuing for about 3 seconds, and is sharply shortened about the 
period length of a large condition. That is, according to this invention, even if a road surface mu 
changes during braking, returning to more quickly proper desired value follow-up control 
compared with the conventional technique is shown. 

[0091] Furthermore, as the graph of the temporal response of whenever [ wheel speed ], and 
whenever [ car-body-speed ] shows, with the conventional technique, to a car stopping mostly 
in time-of-day about 5 seconds, it will be in the condition that the car stopped mostly in time- 
of-day about 4 seconds, and braking time is shortened by this invention. On the other hand, also 
about a brake stopping distance, since the integral value of a rate change curve is supported, by 
this invention, as for this brake stopping distance, it turns out that a brake stopping distance can 
be shortened conventionally. As mentioned above, it was shown that this invention can aim at 
improvement in a damping characteristic rather than the conventional technique. 
[0092] 
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[Effect of the Invention]^^explained above, according to this inv^mion, so that the 
predetermined physical quantity about braking may serve as desired value of this physical 
quantity Since the desired value of the physical quantity relevant to braking was corrected so 
that the brake force which was adapted for the road surface mu which changed might act on a 
wheel when judged with the road surface mu having changed during control of the brake force 
which acts on a wheel Even if it is a time of a road surface mu changing, the outstanding 
effectiveness that sufficient damping characteristic is securable is acquired. 



[Translation done.] 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the configuration block Fig. of the road surface adaptation equipment for ABS 
concerning the operation gestalt of this invention. 

[Drawing 2] It is the flow chart which shows mu change judging processing to a quantity mu way 
from the low mu way in mu change judging section of drawing 1 . 

[Drawing 3] It is drawing showing the rising characteristics of the target deceleration of the road 
surface mu adaptation section of drawing 1 , and a graph when (a) raises target deceleration in 
lamp, and (b) are the graphs at the time of raising target deceleration in step. 
[Drawing 4] It is drawing showing the control approach of the PI control machine by the road 
surface mu adaptation section of drawing 1 , and the conceptual diagram of PI control in case (a) 
enlarges proportional gain, and (b) are the conceptual diagrams of the PI control in the case of 
enlarging integral gain. 

[Drawing 5] When it carries out from a low mu way after that to a quantity mu way, it is drawing 
for explaining the conventional technique of performing only feedback control, and it is drawing in 
which (a) shows the temporal response of road surface mu inclination and desired value, and (b) 
shows the temporal response of brake pressure respectively. 

[Drawing 6] When it carries out from a low mu way after that to a quantity mu way, it is drawing 
for explaining this invention which performs adaptive control, and it is drawing in which (a) shows 
the temporal response of road surface mu inclination and desired value, and (b) shows the 
temporal response of brake pressure respectively. 

[Drawing 7] It is the graph of the result of operation in the example of this invention. 
[Drawing 8] It is the diagram showing the relation of the damping torque to slip velocity. 
[Drawing 9] It is drawing showing the equivalence model of the vibration system which consists 
of a car body, a wheel, and a road surface. 

[Drawing 10] It is the block diagram of minute gain operation part. 

[Drawing 1 1] It is the block diagram of a wheel speed minute amplitude detecting element. 
[Drawing 12] It is the block diagram of a brake pressure minute amplitude detecting element. 
[Drawing 13] It is drawing showing the command to the control bulb in the case of performing 
minute excitation of brake pressure, and control of an average brake force to coincidence. 
[Description of Notations] 

10 Road Surface Adaptation Equipment for ABS 
14 PI Control Machine 
18 PI Control Machine 
20 Control Bulb 

24 Wheel Speed Detection Machine 

26 Wheel Decelerating Detector 

28 Mu Inclination Presumption Section 

30 Mu Change Judging Section 

32 Road Surface Mu Adaptation Section 
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[Translation done.] 
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[0 0 0 2] 



^W¥ll-321617 
s^M) li. K«r^<ro*ffl*i:S«$nT^s. ab 

[0 0 0 3] *Tt>. g^f&li)j^«J#SJABS»ST- 

^—^mwi^vr ows. -r fie: 

[0 0 0 4] 

*oABssrcB. miz?&mn£}m<DBWMMm$:7 
o -xt> -otztziz. mt v tz ssffl /x ^tt^rosjtw ^ roil 

BJr*OI>t>fclBKtt, 0 5 (a) t^-ri-Sfr^ffiw 

m±mmtium(Dtzisb\z°--? ixtt&^-?7i<-*j£ 
^mta^^'Z^^^^ BWMm%.o)%-izm-3< -? 
u-^&^y^-^^^^mmm^Tii, ms (t>> \z 
m-?&o\z, m^frizi,frzns-*&tfm±if?* +^ 
tmm&'&wn^nt&fr-ifz, 
[0005] *5fiw»i. ±is*nmiE**snfct>o 

©FA tcsgs u ft&tfmt Lfztz. mtL fzrnrn era 

[0 0 0 6] 

flues nfc»a«t. ^^r-vtiSBtroffiroffaifMST? 

-5 KSffi u ^ ti - ifi^ t & Ac *6co Sftffi ft a*ro B ff 

fe<DfyWMfrw&n&<D&m$.t.ts. ; b&.o\z. &&\zw 

m\zm-3^x®w uomt^nfetib uMitm^m 
t, mmu mmttmz & o » jjqeftbfctfu« 

mi,zftm?z£?izM%&ffife<D®)mm<DBmmz&iEir 




[0 0 0 7] Z\Z\T. SSBt^-f-ft©^ ^OBa^St 

*3BBTf Ml' ^SJffi (B8#HH) *>*!l»?J$JE3F 
#£■5. BP*.. CLttSroWSSA**^^ ? -fir 38* 

at/hS^t, S^f-V^** t^DSK 

[0008] #^#fcwii. »B*6R*tb 

F=mW Xte FR = »WR 

WRSI»^>CtfiSUfci:#. 

y •fMS.^-t^mtmmfi^>mmT$>^ z\t\$w s 

*>T*-5o ;i©t>afi> MH^Eli. 08 

tr^-T J: o \z ti t1s.Z>7> U v 7°M%.£. 0 t>/h £ ^ 
X U <;/ :/iig©M«-eteIEtt. tf-^Mt&SX'J 7^ 

[0 0 0 9] gft$fi 1 OffiWCtt, ittfatt. &Bt 

*>fir£©*^D»3****jB«*JtjeT*. ^b 
t, «ueanfc»sa«!:. ^-vt«& 

j&©»«ja*©S«i[t. ©<I^£j«SLb. absMW 

£©H«ii.2:bT, jE<0/hattM*K36bTfe 
mi, fjS*#IE©/ha ±^tC7>-+^* 5 

swstis. f&*3*>. #jg*#iE©>ha&fiit::*tJ&t" 

[0 0 10] Z\(D£o1Z7J— Vt^v^UWfifrtytlX 

tztwfe-fz. me (a) tr^r«t5c ®m 

IS*^i«wK^fTT?)i:€. ({«JAtf> &Bm 

[0 0 11] -5-bT. SSBuilfS^ati. ugflsfctfi* 
S K «fc 0 »ffi it b £ t *J Jg 3 nfc t € . SEft; b 

&mu\zmi&\stz7v-*i)i)mmzifemirz>&o\z±. 
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fyjgaftfct^. itfjfefi§MK*oXii#©7u-*^£ 
(b) tr^Tcfc^ir, *-f-;u->'J >^ffi£7>7WH 

[0 0 12] £©«fc3K:#3B91Ttt. fiuKA^SSiiK 

m*>fr\z m$L u . +M3. mm&& z> - 1 tfl-c € s . 

* ttfisS < il#© 7 u-* \zmt «k -5 A B s 

{WW^a*?^ — K7*9- FV\WtZ>Z\t\Z&iO> & 

z®%&Muizmifci;tzffl'm^ifetts.%o 

[0 0 13] *5gWlwSt?<Kffi/ijl^7^- h'7*7 
SlSBj^^Sb^SiJP^W^tb 

^A,"Z:*fiKb. i£ABSi|iJ»¥Stt. iieiiCl^ 

at. ttEs*#*k«au*«*#»fc J: o ** a nfc a 
«as t «raB*d«a«« m ^ a «t o « m a n 

[0014] 3 ©ffifm*. gs*tw^as^ 

^«^#a^. mnzntz®mi£%$mmfg.t®itizn 
it^m<D^mmmt<DMmzm^x, yu-irJiz 
fflffl-fztzitxDzn'-**! unm n % z>° w*- 

[o o 1 5] -f-bx. KSuS^^ati, tf^ffcfcm^ 
a^ i o KB ju b fc t sntt*. a ft b ^ 

^{bfiJ^#atc J; D E^BB/i* 6i^v^SSBM ^JSB^ 

b^ trnfe a nfe <t * . a ««a««*#gi! c «t o 

^iDSb^TC^^^JKi^^ji^^S^t^^-S' 




[0016] *5swtt. mmwiMmis.y-XEk 

[0 0 17] 

(rii^bfcfeOT-afeO. licit MSS^Ii^^'D-y 
in&ijRSftTH*. RIHK*"*"J:5K. ABSfflSSoI® 
KSflOll «£2 2(D*$fe^K{t^a>£f?r£tf>+l-> 

& < £ fc&JiSS ftfc*t*i8«(i*t w CS^TfcJE a S 

Hurra. *«w©«ue#a<i:bT©43i3«i««2 8 

jf£jBBao iK75liMAa= («o -a > £j£g1~-5<IM 

mw%s i2t, jt^jy-f >g p s.^w»y-f >gi trs 
jt»«-m. £jej««9$2 8£. ttzmmbiivnu* 

[0 0 18] ABSffl»Hii*Sttl OH. 

lAy= (yo -y) 1 6t, it 

* \z - a s ■& * * © 7 u— * ft *t * f s p 

I 1 8 t, iS$tlt^l/-+E}lt«^Cl^ 

[0 0 19] S^C, AB Sffi&MfSSS 1 OH. fii 
3 0 t, /iXfl#Jj£«3 OCiO^fflM^^b^iflJ 

5i5CP IfflHSl 4*ftfJHf 3&BmjIi6SB3 2 

P I flPlfPS 14.18 
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t>«fct>U ^t>«)aHooftH(^2SSaE«iai!a:f 

[0 0 2 0] WA';^2 0lt H^bft^igJE 

A*;i/ystX«ffiA*;i/^Sr*rLTi3 0. JtffiA*;u7fi, 7 

•>'J >^i«^Sn. lEAJ^It fi)HlgtUT«)H 

J;<9. *H2 2C^fflf S^-^U >¥f£Z%m-t 
[0 0 2 1 ] ft43, 0 1 T-WU 2 2 COl/X 

[0022] &tz, ^mffimmoyftmzmwtz* 

[0 0 2 3] AB Si»4llfet?)tJ&©f t^ffAW 
SE-r-St. 43E*««2 8*«. *|&B*ftfflS2 4£«fc»3 

{ojI. 6j2, oj 3. . . . } {zm-3^Tfflffi b 

SrMWb. PIffllS§§14^, SiA aCScfV^TaS 
MiiiSyo SStUft*. ^J^-tt*< A a (=a 0 - a) 
ft, gn*>, a^lECD^^ftfiTab?) 
S^SV^c*. g^M»Syo *^^ftfi<tft^)<t5 

[0 0 2 4] iiMi»»§gi 6*<. j«S$txfcii« 

fSi«affiyi:CO<HMAy^?tffb, P I 1 8*«, 

Ay iStS-Br-Sfc^CD^U— +/EJ§^ft^*^ 

■r*. mwvvr/2 on, ^u-^m^ffl^-cfSbT 

[0 0 2 5] I©J;5l:l/tl5a-Sfi)*»»ttStt 
SgSB^^ffbT^SWTtt, $•]» b)lf£Maifi&& 

n v v -J V-*mi($1fi ~»tm £ & -s . 
[0 0 2 6] ±fSt!-i7 uJilKiHIfOlHI. tf «ft*J5£« 

^e.SwK^XftL/fciWSbfcW^ Sgffiw@fSg|53 
2^SM3lJtS«^ft^ : £tB^-r^. i^T, /tXft; 

W^»3 OC±-5»ffiu^k ! tt3£*ffi«>-WS:02<D7 




[0 0 2 7] H2©7a-ft-H:*tJ:3l:. * 
^2 0 0) o IiAaA<fg©L?U«A$iA 

Uf7^2 0 2) . mm&a&L 
2S^«S) . 7t772 0 0i:iq, 

OSsf. fiiMAa^£WgA£igx./ti:W£L 

«t*l£tt-f>5MJ*>NT* Uf7^2 0 4) . 

LT. hi t ^©l/^^iB^t^S 

A^SfUST* Ut77'2 0 6). t^B^iAT^S; 
fr^ftieis&Hd Uf7 72 0 6g^) , X^-y 
•7° 2 0 2 KfSD. Hi;±EWSS*OjI-r. 
[0 0 2 8] IiAa^A$iA/;WSilLT*9 

twtifci^ Ur7 72 0 6tf^) . f&mt>m 

8) , -fl/T, K®Mii^3 2^(Dfg^m^&^>t3 

-rs ut77"2 io). -r*t3%. **ss^ffiT«, 

(a) . 

[0 0 2 9] 3Il£gB3 2 {CckSSJfcfMiW 

•y-7°2 12). <SMAa*tAS:SAT^-Si#lJ^L,^:« 
UT772 1 2#t«f) . Xf772 1 0 \ZM 

So 

[0 0 3 0] -75. jftSfflffOftg. IliA a&A&M 
<fc o fc <!: *•]£ Ut77 < 2 1 2S^J 

3t) . !§S//jifSa5 3 2^<ojg^<t#^^-7tc-rs (X 

T77 f 2 14). Cltlf::«fcD. KfflMiifSa53 2 fZJcS 
9&mte.m* (0 6 (a) . (b) #B3) . tbt. x 

?772 o o iiiot, etioaiasrsrxuffr-So 

[0 0 3 1 1 SSffiwil^3 2TI1 tf£ft#iJj&K3 0 

©m. 03 (a) iz^T^oiz, smmmmyQ mm 

J =R C F ; * (v/R c -o>, ) 
Mv = -£ ' (v/R c 
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S (06 (b) »M) o CKOiiJO^dHAaK) 

[0 0 3 2] 03 (b) l:*t±5l:, BfitMii 

ffiyO 5Xf77'Wi:i#$tTt)J;K 
M-^vU >^ffi7i5Xx-y7 = WtCii^t-So fc*5. d 

[0 0 3 3] 03 (a) . (b) Kl^f «fc 5 (3 S^Mii 
a*±»3-&a«HW4. WT©7Jffi{3J;oToItg<h/j; 
So ffctofc. 04 (a) l^-TJ;citc. Plfflff&l 
4®Jt«y-f >G P £*£<-rs-£t::i:oT. iSStB 
^$tlSaSI«)iffiyo S:Aa(IJSCTllStH±#$-& 
S^i^T€S (03 (a) Kfchfc) . PIW 

7WtC±#S-(±S^i^T^S (0 3 (b) KfchSO . 
[0 0 3 4] a^«jaS<7)±#$iJSf(D7Jffitt, ± 

iz&hzmj£ztiz>b<DT'\zt£\,^ mxa, AaiZfcCtz 

m»Mm&<DmftmAy$:WlWL. ;iCDAy£. P I ffl 
»«i 4<7DiS*^^Ctti^-rs^<i:(rJ:DSS^^S^ 

ff o P I fHffStiftu BfcfcbfclWWSfTS P I ftffll§3 
t*ffl«b. w^<bfU^3 0fc«fcSW£|g£l;:fSi; 
T» lf>W©P I *J»S€:SJ»3#Aaj?-r 4<t7l:L 

[0 0 3 5] ^<D«t3{;*HJS0li©AB Sffl&SilJS 
gfl Otd 06 (a) tc^rf £5 tc. T>^n-/£7 
■7* U-=¥W)i¥ * Kfi « <E> ft m K^»ff Ufc t mfe L 
06 (b) KiM\fc -5 Sg«IKS7>7" 

^ it* f v -fta \z m m s -e s mm &n ? c <t \z «t 
o, *-r-;uv'j >^*ffi£ii£g£itsiWW£fr?j;5f;: 

So 

[0 0 3 6] ::t, 4jEflt5£«2 8K«fc*fffl»h;U£/ 

^Erott^nasrUiBj-rso 

[0 0 3 7] 

[»1 ] 

-Tbi (I) 
) (2) 



(1) SC. (2) %\ZH^X. Fj ' ttX'J-yyjSS (v/ 
R c -wj ) WF^ISi LT^StlT^So 



(6) 
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[o o 3 8] zzr\ j£ftmm&mffititits.mft<Dfimm 

w v TStt^C. WWjN;H7R c Fj ' &7.Vy?m [0 0 3 9] 

v = R c co v 

R c Fj ' (w v -coj ) = kj X (oj v — ca\ ) +Tj 

(3) . (4) atfcO) . (2) i^ftAL, *r£*3fc*f»*. 

Scoj ROf^friSflEtOv «*>^«f«lrSK(i*<l:$ [0 0 4 0] 

fttdftftW?-? o> \ [k] . w v [k] (k(£+|->-7 c ;H$ [ft 2] 

r$v&miftz>-y-y?)mm. k = i. 2 itu 

co i [k] — o) j [k-1] 



(3) 
(4) 



= k : ( 



CO 



[k-1] -w , [k-l]) + T, -T M 



(5) 



R c 2 M 



a>» [k] -a, v [k-1] 



= -2 ki • fl, w [k-1] + 2 (k j (Bj [k-1] ) -ST; 

J-l j - 1 i - 1 



::t, (5) . (6) ^sseu m#<Dm*Ammto Y 

o> 1 [k] - (2 — k , - 

J 



(6) 



[0 0 4 1] 
[ft3] 

Zkj ) a> i [k-1] 



M 



+ ( 1 - * „ 2 k j ) ( 1 — k , ) a, , [k-2] 



- k , 2 (k, <o : [k-2] ) 

J R, ! M J -' 



J R c 1 M j - 1 



2Tj + 



2 k j (T, -T ki ) 

J R c 8 M J -' 



<7> 



[0 0 4 2] XU7 7M3rad/s t^O$k 

ttTTR c Mg/4 (gHa*UP2«) <D«*fffl»j V)V 

[0 0 4 3] 
[ft4] 

R c Mg/4 
max ( k i ) = - 

3 

ICT, H#«fc5£»C<!:l,T. r =0.005 (se 



c) . R c =0.3 (m) . M=1000 (kg) £#frr-2>£. max 
(kj ) =245 ttt*. fot, 

[0 0 4 4] 

[ft 5] 

v * 

max ( Ik,- ) ^0. 054 < < 1 

R„ 1 M j " 

<!:fc0, (7) 3$.i3.%.3.(D<i:o\zm*T%Z.ttfl?%2>o 
[0 0 4 5] 
[ft6] 



(7) 
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ki (a: [k-1] - o> , [k-2] } + f 

J 



= - co : [k] + 2 co , [k-1] 



CO ) 



[k-2] 



(8) 



f i = k , 



J R, 



Hi - 
j - 1 



J R, 



M 



£ k . 
j - 1 



(T, -T bl ) 



[0 0 4 6] 



<t> i [k] = 



[0 0 4 7] &CF<D7.7-y7l&Zfi7> ; ryy 

[0 0 4 8] 
[&7] 



{co j [k-L]-,o , [k-2]} / 



'] 



(9) 



yi [k] =-coj DO + 2coj [k-U-coj [k-2] (10) 

£*<„ a:*, o) &<Dftm<t>\ [k] cD^ig^ti, i >^n^WT«)«fbfrsi-rs«ia*T»a« 
* >7;uisiHjT©*it»«©£{fcK:Hr*»a«T& [o o 4 9] 
9. nostra:. i-y->7 r ;n^M©*na«o^kroi-y- [»8] 



9 1 tk] = 9 , [k-l] + L, [k]( yi W - 0 , [k] T • 6 , [k-1]) 



L f [k] = 



Pi [k-1]*, [k] 



A + <fu [k] T Pi [k-1]* , [k] 



(11) 



[jP. [k-1] 



Pi [k] = 

[0 0 5 0] 
[&9] 



0 i 

mom<&^^r^M^n. mx.n a = o. 98) 
[0051] ft*. (ii)S;cofcjan, **saa<o^tf: 

[0 0 5 2] &L±&*f£W<Dmm<DMWiT*&%fr, *58 



p, [k-i] * , [k] » , [k] T p, [k-i] 

X + tk] T Pi [k-1]* , [k] 



□ 



Wit. ±tBWtCD^KS£ft5t>C9Tteft<. #3S9JC9 

[0 0 5 3] ±gB«-?H. fitfte^SHSuK^© 

<H*tf. <Sw«S. f/tB, &uf&) . *-*i£g&iB|H]ro 




#H1¥1 1-321617 



[0054] a&t. i$mtftm&*)—#<Dfgmmwmz 

3 2te. At^tW^«B3 Ocojg^f^^^-xc^o/it 
[0 0 5 5] £t>\Z. «UEt63£fiRTtt. *^JS«(75^^ 

[0 0 5 6] R±BlWbfc^Jfi<0»SlTH. SlftMl^ 

W<OW««S!tOfi3E (SSKw^JiB) SSttTUT. [BUSK 
[0 0 5 7] MW©*#£*Afc*PSa«j8«a> u T*i£ 



s[J w J,J u s 3 +aT w (J t +J v )R 2 W 2 s * [J w + J r yj v Ks*aiJ w +J t + 7 V )/TJ? 2 W) 



[0 0 5 8] B9 0trA'(:fe^T. ^U-^rttt. !§ 
Siftti^-ftoH/y K l l 5coilB£tf-LTS&ffi 

&<OfitfUB (MKrtl) tLTWOTtS. Z.(Dtz 
tb. iMlWBtiSSlOlltirJH 1 7tt, 
•V<7)HU-v K<fc(M5<!:©IW<DJ**gi)il 1 6 (ttfi/u) 
£^LT*iai 1 3 tS»ffl{r»»bfct>©tJft4. - 

[0 0 5 9] 0 9 T5"f UA^tUcW 1 1 3 ©« 
145r J w » U At hUy K 1 1 5 tWW<D«^ag^ 1 1 
4©tftoS»«K, *f8i¥S£R. hU>> Kl 1 5(Dtl 

tt*j t . k 1 1 s t96&t<Dm<Dmmmmi 1 
;n i 7<75tH4£j v ttsi. ^-r-;u->u >^)Etr 

[0 0 6 0] 
[*1 0] 



fc. X'J y T'iSfiA M tiSiS©*»«ft/i i©Ml:H. 
tt%lxfc£3f;:. H8i:st«k5l:. *S7'J-v^f 

p. = UQ + a R A oj 

[0 0 6 1 ] ^-f-V < i:HSffira<Z5J*aj««CAt(r«fc 

Tb = liW = «o W+aRAwW 



/id, 

( 1 2) 

D^U&fWifcMl^Tb =mW(C (1 2) 5t£ftA-f -5 



( 1 3) 



ifc*. (1 3) S5:Offi5aSrA&)Tll8«^J-r-5<t, 
[0 0 6 2] 

d T b 

— - a RW 



[»11] 



d A 



(1 4) 



a) 



[0 0 6 3] lit, MtMffil^UyyLTl^ 
B#H. hkyKll5 iWlfffitTA' 1 1 7 tt>m& 
$nT^5i#A5. WffcfiH 17 

tM'yh'l 15 tcofawtlttt. *$fcl 1 3<0itti 

a)Oo= (J 



[0 0 6 4] 
[»12] 



+ J. + J. ) K/J w ( J t + J v ) } / 2 Jt 



(1 5) 



[0 0 6 5] Z\Z\T\ H8Ci^T (1 5) SW^fi-f -5. 



(9) 
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[0 0 6 6] m\z. 9^\<r)mfflMLii1t ) d-9 wfrifi 
*tbTXft:Ut<fe*. hUy HI 1 5 (DtlttO 

S. :?£DflMB«f~ HU<y HI 1 5t*MtttfiH 
1 7 i^ftPiStt. Kl 1 5 1 1 3 tJWk 

>■ =y ( (j. + j . > k/j. jTTT/2 



©^SHiSRojoo' tt. (15) SC^t. 

[0 0 6 7] 
»13] 



{1 6) 



[0 0 6 8]*#f«ttJ v ^itt J «' M'v 
KlftJt J:0^^tiS)lt5. (16) 
a©^©*****©****** 000 ' H (15) S 

[0 0 6 9] ICt, yi/-^ffiPb 
w CDtfc (u w /Pb > <n#Mfflfc%lo}Co(DmW)f$.tt 

( (w w /Pb ) I s = j woo) £»/jv^r >Gd fc-r 



3, frfc, KTtli. ABS7?faX-^CJ;0¥^ 

TV>5 *>©•!: ^"S. 

[0 0 7 0] *-f-^->'J >yffitr<t0*U^) b)V9T 
b ' li7*l/-^)IPb «'h 

[0 0 7 1] 
[Scl 4] 



S-j(d"° 



jJ v (J S J,~ J v J w )KjJ A J B J w K + od^ B J w KR 2 W 



(17) 



Ja = J t + Jv + Jw , J B = J * + J 



0 8) 



K 



(19) 



[0 0 7 2] 



| A | = 0.012 « 
(14) (17) 5*«fctK 

d T b 



B | = 0. 1 (2 0) 

BU 5 3 



d A 



[0 0 7 3] ioT. &IWij;^E«*tSK:tt*TfS/h 
[0 0 7 4] aft/hy-f >»*f»3 6£«fc5«* 



(2 1) 

y-f >G d rofftiWHsSBWirrs. 

[0 0 7 5] C^T. #16 £*#<!:i&ffii 

^w*sjijS»ojco ((is) sot^u-****^ 

laS-TSi: 71^-^EEPb 3 

«HftRwco-T?«/hS*rf*. ^©<i£©7V 
-+EPb ©*«H*iScwooro«/hS1BSPv ■ ***** 




Gd =w wv /P v (.2 2) 

[0 0 7 6] iCOSt/hy-OGd tt. itIMbfcJ;?!;: 

(o^ w /Pb ) n&mmm&oycotDMmf&ftT-ib&zfD 

*/hy-f >G d H ?§H/x#ttS:S^-r^t)iiS 

[0 0 7 7] fit. tt/J^-f >«SSB 3611 1! 1 0 
H*-r<t5H. S»*0*«H»*(ooo ( (15) 

««»*0)00©«/J\«(B <*l&a«'hS*ItOwv> 

*EE«/Jx«eP v TK*-r*;i£fc:«fcO«**M' >G d 
ftUtfrr*P&JM84 4<!:, *6ldtSftS. 
[0 0 7 8] Hit, *ISi3iSt'JNtg*S^aia4 OH * 

iR»C<a«>«» 4 0 [Hz] effi-e&3CD 
"C. «*ltt£#*UTl«»l£2 4 [ms] . 184 1. 
7 [Hz] trlxO. ZKO^iSSSr^'C^iS^t-r -5ffif« 
ffljI:7V JI/:?7 5£f9W-5<, ^c07^JI/^(rJ;r)< 
l*Mo)i*6»4 1. 7 [H z ] ififgcD^&gCfiScft- 

Sit§g7 6ti<fcD£&6»SL iS^tS^b. ^©B«K¥» 
im^fr^\&MiMj&-7 4 )V9 7 7 \zZ-oTlBteMWiffcft 

[0 0 7 91)4*. HJW©«E*ffiK #J;Uil^«©2 4 
[ms] . 2J^»]©4 8 [ms] ©Pt^-r-* 

WKEOj*^ 4 1. 7 [Hz] ©JjMSlE&ift, 

<h ©fflPfl -5 - £ ir i -d T t> #$&j£«&/J^ilB& 

HHK4 OJ^Itt*. 
[0 0 8 0] ¥^yi/-^BEP m ©BOC** 

Jjgft»©7^-*EE«&/hfg'liP v tffftlf 

(A*;U7*©]fflim) «> 0i 2tr^-r<t5sr. yx^-z'J 

>y4 8. mWVVf5 2. *-f-;pyU>^5 6, U 
+P-A-5 8&tX7f-f ;W#>7 f 6 0 £ffi*.T^-S„ 
[0 0 8 1] ^|/-+^4 6U. -?l>—**y)V4 
6©«g^f;j£bTlfEET&V?;^->U >^4 8 SiTLT 
%mn)\>~3S 2©JgEEA*;i/:/5 O^ffiRStlTH*. * 

tbWJf- A*— 5 8^i$Wc2tlT^Z>. $fl 
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A* $ nfcA;U7®j^fit^KS^TiliEEA;W;/ 5 0 R 

tHEM^S 4 ©M EH 
[0 0 8 2] fc*. 2 rt*if EEAJU:/ 5 

6C0fftK (W-^/^^E) H. l J 7'f/Wyi/- 

^^^;U4 6 £K^&tr;i<hK<fcoTff ^nsffi^ciJi 

{SllfcVX^y'J >^*4 8©ttEE (VX^y'J >**EE) 
*t±#H-*. jgKMEEA'ji^s 4<0*4PI<±5l:i 

-A*5 8©EE# (U+f-A*EE) STi'>T5. Pi 

[0 0 8 3] W-Jk/U >^*5 6 l;i^l/-+r-f 

tt. VX^y'J >y4 8©«i*EEjJ*#»eS*l*ltiHE 
P#W> U If- A*- 5 8 (DiB;»E^*&$n-5 SEE^fM. 

\z ± o & a a tifc v x * -> u > ^EEat; u -tf - a*- 

[0 0 8 4] fot, *JKA*;i/^5 2©Ji«EEII#llfl£T 

r-mi£M.i±u n * ff 5 c t c «t o bIh^ t ft * = 

[0 0 8 5 3 ft#:Wft»J»COrt^t UT. 0 1 3 ir^T 
«/Ma«©«J« (0<jK.tt'2 4 [ms] ) 
WT/2ff(3tiEEi:^EEco-?-tl^ ; tlC0 ; &- H&^J0# 

6.»EEI^rlH t i . M&m$ t r co^n^tlco^fW»fe*tt 
till • «ffifg^£ffi;>jU aooRflHtt. «««&^Sffi 
¥^^ly-*^7«, YX^y'J > ^ EE tj^bit 
JSEE^IH t i t«EEI^IBI t r t<OJtC«fcoT)fe**i:* 

[0 0 8 6] tt*, ^U-*ffi«/M8«P v tt. "^^^ 
->U >^EE, EI 1 3 lZfHl>fz/Vl<-7<Dmi±mffl t j CDS 
S.rX«EENfWt r ©*S»r«toTM5twHffT)e* 
•SCOT* H7CD^U— *JE«/h«MB*lH«4 211 ±te 
OJ;5lr«l3febfcWlHl<OT^^->'J >^*EEPl (Pi ~ 
P4 (01 #83) ) . tfEEB#r B Tti fttf*EEP$ffl t r *> 

[0 0 8 7] 

[**a^j] *»w«)±aE^iis»*»rff*ABSffl»Bia 




[0088] H7H. m±m<Dmmmmtm&mm<Dm 

t%mmt<Dy7-7tf9KT£.o\zmm®4 8rad/se 
cTifef? \sT^1tMW>mM0 s e cT^^IBS 

3gB^#-§>ABSffl!SffiigfSgtt (*0) ££*NtStt 

\z&v.&fr%&u¥&*J&Mi)*&K)&t>-oT&K) . fHSb h 
«TttlWft*<&li**Jft2#T, *3fiMt?tt«r*lttl. 5 
[0 0 8 9] |HHaH*-f<fc5lt, SSffiM^ftLT^6 

So 

[0090] fir, »iB/t**»l:Ufc«oiW»h;p^ 
43E«, #5sni. aysaffiifciw. u*e><©iaittB« 

Kffi w *«*fl; LT t) t Jt^T «fc o fc»IE& 

[009 1 ] ssk. *tfcXK£*flttKe>i$Nfi<ixft: 

th*. -7j. WWffilltro^Tt), ttMIMEJBtt*ft 

[0 0 9 2] 

51:. *t&tf^ffl-r-2>yu-+^coSijffli^{r, 

u fc <h wjes fife t * . mt viti&m u \zmm l £ 
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[01] *mn<DmMKBAzm%ABsm&w&foi&w. 

[0 3] 01OJSffiMi8*5«©B*«aa[ro±»«rttS: 

*-riaTSoT. (a) izmwMmm&7>-7(mz±9i- 

Sttfci^C^7 7. (b) l±S#Mii«&Xx-7 7 = « 
[04] 01 W»ffi/iji^«H«fc*P I fWWSOHWffll* 

s*st8T*7T. (a) ajtwy-f > * 

*§£CQP I fflflf<Z)«£BI. (b) fctflfl-y-f 
f^JS^WP I IWW©«^BIT**. 

[05] «u»*»6!«ttlS^fil|»l/fc4;*lr7-f— HA* 
>7 * ©J M o * £ ff 5 ft * fife fff £ aft 91 T -5 fc * CD 0 T * o 
T. (a) ttBBtfJffle&tfSffftaftHMXfc. 

(b) «^U-+£E©«rlHIW«<bS#^*-rHT**. 

[06] ttulftfr&tttfB^|*Lfc<>:«t;:&£M9l£ 
ff5*5gBJ^|5iH^t--i)7iJe>cO0TSoT. (a) lift 9 
M^E&lXB^flc75B#fflW'X{t. (b) 

[07] *mA<nmmmiz&tfz>mft®i&<D?7yT$> 

So 

[0 8] xu y^jfistr^-r*wn!iN;p^©M«s^-r 

[09] wtMtKit^e.i'Ssn'Sii*©* 
ffi ; e-r;u^-r0-e*So 

[010] m/hy-f >m&ffl<Dzfay>;m-e&Z>o 
[011] *||»«/hfiettfflSB<Z):7oyi'0T*4. 
[012] yu-*ffi*/h««ttffi«O^Py^HT?* 
S. 

[013] zn/-3rl£<D®L'mmt¥-t%7l'-*J]<D%l 

m&mmz'nom£(DMWJVl'Zf^<D¥i5i$:m'?m-?$> 
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